Abstract. The main purpose of this paper is to investigate diagonal lift of tensor fields of type (1, 1) from manifold to its tensor bundle of type (p, q) and to prove that when a manifold M n admits a Kählerian structure (ϕ, g), its tensor bundle of type (p, q) admits an complex structure.
Introduction
Let M n be n-dimensional differentiable manifold of class C ∞ , T p q (M n ) its tensor bundle of type (p, q), and π the natural projection T p q (M n ) → M n . Let x j , j = 1, . . . , n be local coordinates in neighborhood U of a point x of M n . Then a tensor t of type (p, q) at x ∈ M n which is an element of T 
where
The Jacobian of (1.1) is given by the matrix
, it is regarded, in a natural way, by contraction, as a function in T p q (M n ), which we denote by ıα. If α has the local expression
Then there is a unique vector field
where [2] ). The vertical lift V A has components of the form
Let be a symmetric affine connection on M n . We define the horizontal lift
Suppose that there is given a tensor field ξ ∈ p q (M n ). Then the correspondence x → ξ x , ξ x being the value of ξ at x ∈ M n , determines a mapping 
with respect to the coordinates (
with respect to the natural frame
On the other hand, the fibre is locally expressed by
being considered as parameters. Thus, on differentiating with respect to xj = t i1··· .ip j1···jq , we see that n p+q tangent vector fields Cj to the fibre have components
, where δ is the Kronecker symbol.
We consider in π
. Taking account of (1.3) and also (1.5) and (1.6), we can easily prove that, the lifts V A and
Let R denotes the curvature tensor field of the connection . Then (see [1] 
Diagonal lifts of affinor fields on a cross-section
First, consider the case where K = k. In the case, (i) of (2.2) reduces to
Since the right-hand side of (2.3) are functions depending only on the base coordinates x i , the left-hand side of (2.3) are too. Then, since HṼl depend on fibre coordinates, from (2.3) we obtain (2.4) .2) can be rewritten, by virtue of (1.7), (2.4) and (2.5), as 0 = 0.
When K =k, (ii) of (2.2) reduces to
We will investigate components
From (2.9), we have
k1···kq . Using (1.8), from (2.10) we have
Comparing (2.8) and (2.11) and making use of (2.6), we get
Similarly, we obtain 
with respect to the natural coframe (dx
and also (1.5), (1.6), (2.12) and (2.13), we see that D ϕ has along the crosssection σ ξ (M n ) components of the form
D ϕ has along the cross-section σ ξ (M n ) components of the form (2.14)
. In particular, if we put p = 0, q = 1 in (2.14), then D ϕ K L are the components of the diagonal lift of ϕ from manifold to its cotangent bundle with respect to the natural frame {∂ h , ∂h} of σ ξ (M n ) [6, p.291].
Complex structure in T (
In a way similar to that of the proof of (3.3), we can prove by using similar device easily.
Putting ϕ = φ in (3.2), we obtain
Proof. (3.5) can be prove by using local expressions of D ϕ and (γ − γ)φ.
Let ϕ ∈ 1 1 (M n ) and N ϕ be the Nijenhuis tensor of ϕ:
Summing up, we have the following formulas; (3.6)
We now suppose that (ϕ, g) is a Kählerian structure in M n and the Riemannian connection determined by the metric g. Then we see that (i) ϕ is an almost complex structure in M n . i.e., 
